Analysis of the enhancer-blocking function of the TBS element from Petunia hybrida in transgenic Arabidopsis thaliana and Nicotiana tabacum.
Transcriptional enhancers possess the ability to override the tissue-specificity and efficiency of nearby promoters, which is of concern when generating transgenic constructs bearing multiple cassettes. One means of preventing these inappropriate interactions is through the use of enhancer-blocking insulators. The 2-kb transformation booster sequence (TBS) from Petunia hybrida has been shown previously to exhibit this function when inserted between an enhancer and promoter in transgenic Arabidopsis thaliana. In this study, we attempted to further characterize the ability of this fragment to impede enhancer-promoter interference through an analysis of transgenic Arabidopsis and Nicotiana tabacum lines bearing various permutations of the TBS element between the cauliflower mosaic virus (CaMV) 35S enhancer and an assortment of tissue-specific promoters fused to the β-glucuronidase (GUS) reporter gene. The full-length TBS fragment was found to function in both orientations, although to a significantly lesser degree in the reverse orientation, and was operational in both plant species tested. While multiple deletion fragments were found to exhibit activity, it appeared that several regions of the TBS were required for maximal enhancer-blocking function. Furthermore, we found that this element exhibited promoter-like activity, which has implications in terms of possible mechanisms behind its ability to impede enhancer-promoter communication in plants.